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(57)Abstract: 

PROBLEM TO BE SOLVED: To narrow down 
an inspection object area at high speed while 
utilizing a thermal image and to exactly detect 
-sa human being without being affected by use 
conditions or his/her looks. 
SOLUTION: This device is provided with an 
object area detecting means 21 which has an 
jinfrared camera 2 for sampling a thermal image 
--12 and a CCD camera 3 for sampling a visible 
image 10 within almost the same area for 
finding an inspection object area 20 of a 
heating body position from the thermal image 
captured by the infrared camera 2, a model 
body 23 composed of a multiplex structure 
area 22 for making the image object into simplified model, an arithmetic means 24 with 
which a plurality of model bodies 23 are overlapped within the inspection object area 
23 of an input raw image 10 by the CCD camera 3 for applying pixel arithmetic within 
the inspection object area 20 while using the raw image 10, and evaluating means 25 
for evaluating the arithmetic result. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are the image processing system which performs human detection using 
thermal imagery, and it has an infrared image input means to sample thermal imagery, 
and an image pick-up means to picturize the visible image in an abbreviation same 
field. An object domain detection means to ask for the inspection object domain of a 
hot object location from the thermal imagery caught with the infrared image input 
means, The model object which consisted of multiplet-structure fields and carried out 
simple modeling of the image object, The image processing system using the thermal 
imagery characterized by for this model object piling up to the above-mentioned 
inspection object domain in the input student image caught with the image pick-up 
means, providing an operation means to perform a pixel operation using the pixel 
brightness value in the field, and an evaluation means to evaluate the 
above-mentioned result of an operation, and detecting human being. 
[Claim 2] The image processing system using the thermal imagery according to claim 1 
with which magnitude differs, and a model object stands in a row in the abbreviation 
vertical direction, and consists of double structure fields, and changes. 
[Claim 3] The image processing system using the thermal imagery according to claim 2 
which the lower part field of the model object which stands in a row up and down is 
established in dimension size, and 2 ****s of the double structure field are further 
carried out in the vertical direction, and changes. 

[Claim 4] The image processing system using the thermal imagery according to claim 2 
with which the model object which magnitude differs and stands in a row in the 
abbreviation vertical direction stands in a row in the shape of three step. 
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[Claim 5] The image processing system using thermal imagery claim 1 which 
calculates the absolute value of the difference of the brightness value sum total of a 
pixel with which an operation means corresponds to the outside field of a model object 
and the brightness value sum total of the pixel applicable to the inside field of a model 
object 2, 3, or given in four. 

[Claim 6] The image processing system using thermal imagery claim 1 to which an 
object domain detection means catches change of the location of the hot object 
acquired with the infrared image input means, and detects an inspection object 
domain, 2, 3, 4, or given in five. 

[Claim 7] The image processing system using thermal imagery claim 1 which responds 
to the magnitude of the inspection object domain of the hot object acquired with the 
infrared image input means, expands or contracts, and changes the dimension of a 
model object 2, 3, 4, 5, or given in six. 

[Claim 8] The image processing system using thermal imagery claim 1 which makes 
the image field obtained by carrying out a zoom in the direction of the maximum upper 
part field section of a model object when it detects that an evaluation result is human 
being a new inspection object domain, and performs **** detection of human being 
with a model object with a still newer multiplet-structure field, 2, 3, 4, 5, 6, or given in 
seven. 

[Claim 9] The image processing system which used thermal imagery claim 1 which 
records an image pick-up image, 2, 3, 4, 5, 6, 7, or given in eight when it detected that 
an evaluation result is human being or its face section. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image processing system which 

detects human being using thermal imagery. 

[0002] 

[Description of the Prior Art] Although the thing to which an image processing system 
generally makes binary the input student image (input image which has brightness 
gradation) sampled with the CCD camera from the former, perform thinning etc., 
extract the geometric focus, such as an endpoint, the branch point, or a configuration, 
and objective image recognition is made to perform is known In this case, binary-ized 
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processing is the comparison with threshold level, and it is not the configuration 
object geometrically specified from making missing the information which the image 
itself has originally [ — data are rounded off binary / of 0 or 1 / — ]. Detection of the 
focus was difficult for recognition of human being who changes the appearance free 
and moves, and unsuitable for it. 

[0003] Then, a changed part of the monitor image by the CCD camera arranged on 
admission port etc. is caught in an image processing, the focus is extracted and 
carried out [ human ], a kimono is detected, an infrared detector is further used 
together and the approaches (JP.2000-76521A JP,2000-155177,A, 
JP,2000-209573,A, etc.) of making it judge that the focus is human being are proposed. 
[0004] On the other hand, approaches, such as JP,2001-92972,A which does not 
perform binary-ized processing but performs image recognition with GA (heredity 
algorithm)-heuristics, are learned in recent years. 

[0005] The image recognition approach of this JP,2001-92972,A distributes over an 
input image the search model which uses as a model the luminance distribution and 
the simple configuration of the object which has become clear beforehand, is evolving 
the gene information which shows the location of a search model using GA, and 
outputs the positional information of an object. 

[0006] When distribution of the brightness value of a search model and the distribution 
of the brightness value of an input image of the process of evolution of the gene by 
this GA corresponded, it evolves the gene (location) information on a search model to 
the location where a correlation value becomes high using the correlation function 
using the principle to which a correlation value becomes high (a coincidence location 
shows a peak), and it would acquire the solution. 

[0007] In addition, in the above-mentioned Prior art, it was what processes whether 
the focus of a dynamic image is extracted from a binary-ized image, or a search model 
is evolved by GA. 
[0008] 

[Problem(s) to be Solved by the Invention] Since threshold level is influenced by the 
above-mentioned conventional binary-ized image in the condition of lighting etc. in 
the thing of a configuration of extracting the focus of a dynamic image, it is weak to 
disturbance and there is risk of losing the information which it should have essentially 
by the slight roundness of the information by binary-izing. Moreover, it is the lobby 
with much receipts and payments of people which inserts even when sunlight etc. is 
indirect (the quantity of light changes in day ranges and Nighttime), and the most 
difficult work extracts the focus of human being from whom appearances, such as 
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makeup and a hairstyle dress, moreover differ and who is moving. 
[0009] Therefore, if it is in things, such as JP.2000-76521.A. JP.2000-155177.A, and 
JP.2000-209573.A. it is regarded as human being with the output of the animation 
information that some objects moved on parenchyma, and an infrared detector, and is 
hard to say that human being is not necessarily detected correctly. 
[0010] And if it is in the approach of extracting such an animation From it being 
extracted as the focus to which only the animation section of only a bag gives priority, 
and being judged, when the bag which people have is shaken although human being 
existed in the image, in spite of having said that the detection could not be performed 
and having performed human detection — having been undetectable (that is, there 
being no people) — the problem which commits the serious mistake to say is pointed 
out. Then, in order to avoid it, it was the thing which makes human being's existence 
judge with the output of an infrared detector in addition to the object which moves. 
[001 1] Therefore, it is the place which is the area (admission port) of a certain fixed 
fixed background, and is not considered as use range except people's penetration. It is 
the available image-processing approach only in the situation which change 
(animation) of an image tends to catch. The thing of an application for which another 
side (for example, the CCD camera itself) samples the image of swing movable within 
the limits for a neck. If it does not detect an application which is installed in inside of a 
shop, a supermarket, etc. with much fluctuation of the lighting used as a noise and 
receipts and payments of people, or that he is human being correctly, there is a 
trouble that it cannot respond in the application to affect a human life. 
[0012] On the other hand, if it was in the object of a proper in the thing of the 
above-mentioned conventional configuration which performs retrieval by GA. there 
was no rounding-off of the information by binary-izing. it was strong to disturbance, 
moreover, unlike the thing of the comparison by pattern coincidence, there was a 
merit which can look for the unknown object of the whereabouts, and it was an 
effective approach as compared with the conventional thing. 

[0013] However, the thing of an approach which searches with this search model was 
what has a trouble for it to be necessary to prepare beforehand the search model with 
which distribution of a brightness value has become clear, and detect human being. 
[0014] namely, the case which detects common unspecified human being although it 
can be searched for it if it becomes where a specific individual's appearance has 
become clear beforehand — people — the color of the skin, and the color of hair — a 
race — differing — moreover — makeup — carrying out — in addition — and since it 
is clothed in various dresses, it is difficult absolutely to model distribution of the 
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brightness value. 

[0015] And there is a fault depended on thinning and the focus extract by binary-izing 
that retrieval will take much time amount like a thing, and there is a problem in 
arresting much human being quickly. 

[0016] In addition, in JP,2001-92972,A, if it is in this approach, needless to say, it is 
difficult [ it / in order to give real time nature the example which makes an optimum 
solution a thing with the highest correlation value to desired control timing is shown, 
without waiting for convergence of evolution, but ] to pinpoint human being s location 
correctly. 

[0017] Even if this has a factor depending on a contingency in the process of the 
method of rose firewood of a search model, or evolution and the candidate of a 
solution becomes, a thing with the not necessarily highest correlation value to desired 
control timing is because a true solution does not become. 

[0018] Furthermore, since many locations of brightness value distribution where a 
correlation value shows a middle peak also existed in an image even if it is a thing 
besides an object, GA might perform gaze actuation to the temporarily mistaken field, 
and it had become a problem certainly making high-speed processing perform 
moreover. 

[0019] Then, as an image processing system which performs human detection, what is 
moreover detected certainly at high speed was desired, without being dependent on 
factors, such as an operating condition and people's appearance. 
[0020] This invention aims at offering the image processing system which detects 
human being correctly, without being confused by an operating condition, people's 
appearance, etc. while it narrows down an inspection object domain at high speed 
using thermal imagery. 
[0021] 

[Means for Solving the Problem] In order that the image processing system using the 
thermal imagery of this invention may solve the trouble of the above-mentioned 
conventional example, Are the image processing system which performs human 
detection using thermal imagery, and it has an infrared image input means to sample 
thermal imagery, and an image pick-up means to picturize the visible image in an 
abbreviation same field. An object domain detection means to ask for the inspection 
object domain of a hot object location from the thermal imagery caught with the 
infrared image input means, The model object which consisted of multiplet-structure 
fields and carried out simple modeling of the image object It is characterized by for 
this model object piling up to the above-mentioned inspection object domain in the 
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input student image caught with the image pick-up means, providing an operation 
means to perform a pixel operation using the pixel brightness value in the field, and an 
evaluation means to evaluate the above-mentioned result of an operation, and 
detecting human being. 

[0022] Moreover, it is suitable that magnitude differs, and a model object stands in a 
row in the abbreviation vertical direction, and consists of double structure fields, and 
changes. 

[0023] And if it is in any of whether the field of the model object which the lower part 
field of the model object which stands in a row up and down is established in 
dimension size, and whether 2 ****s of the double structure field are carried out in 
the vertical direction, and it grows into it further differs from magnitude, and stands in 
a row in the abbreviation vertical direction stands in a row in the shape of three step 
they are, exact detection is performed, without being dependent on people's 
appearance. 

[0024] And calculating the absolute value of the difference of the brightness value 
sum total of a pixel with which an operation means corresponds to the outside field of 
a model object, and the brightness value sum total of the pixel applicable to the inside 
field of a model object produces a difference with a background by the easy operation. 
[0025] Moreover, that to which an object domain detection means catches change of 
the location of the hot object acquired with the infrared image input means, and 
detects an inspection object domain is suitable. 

[0026] Detection of a child, an adult or a distant place, or near can be performed by 
responding to the magnitude of the inspection object domain of the hot object 
furthermore acquired with the infrared image input means, and expanding, or reducing 
and changing the dimension of a model object. 

[0027] In addition, if the image field obtained by carrying out a zoom in the direction of 
the maximum upper part field section of a model object is made into a new inspection 
object domain and it is adapted in a model object with a still newer multiplet-structure 
field when it detects that an evaluation result is human being, **** detection of 
human being can be performed. And if the image pick-up image is recorded, the image 
which specifies the person will be obtained. 

[0028] (Operation) This invention can perform the following operations by the 
above-mentioned configuration. By namely, the thing searched for for the inspection 
object domain of a hot object location from the thermal imagery caught with the 
infrared image input means Thermal imagery Human being (part which the skins, such 
as a face and a hand, have exposed correctly), an animal, Certainly, it can grasp, 
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moreover, image retrieval can be caught by ultra high-speed, without reacting to a 
heating element, a heat-regenerative element, etc., and detecting the location 
appropriate for existence of human being, and some inspection object domains can be 
quickly set up from the distribution situation of a heating element in consideration of 
human beings magnitude. 

[0029] The model object which consisted of multiplet-structure fields and, on the 
other hand, carried out simple modeling of the image object models the configuration 
of an object in simple, and is equipped with the field which serves as the multiplet 
structure (for example, double structure) further. And in order to make it judge from 
the brightness value of the pixel which laps with this multiplet-structure model that he 
is human being, the field inside double structure is made to correspond to the human 
being itself, and that by which an outside field is equivalent to a background is shown. 
In addition, since there is no need for retrieval using search models, such as GA as 
shown in the conventional example by detection of the above-mentioned heating 
element, on this model object, the distribution data of the brightness value of an 
object may be unnecessary, and you may be homogeneity data of an arbitration 
brightness value, and may be **** which defines only a configuration. 
[0030] Then, **** of a model object piles up one by one into the inspection object 
domain called for the account of a top to the input student image by the image 
pick-up means, and a pixel operation is performed in an inspection object domain from 
the pixel which has a brightness value. The heavy activity of this model object is 
repeated one by one by the arrangement which can insert a model object into the 
limited narrow inspection zone, and it is with the field of the above-mentioned inside 
(human being), and an outside (background) field. If the brightness value of the pixel in 
each field is calculated and a difference arises in the brightness value of an outside 
field (background), and the brightness value of an inside field (human being), it can 
know existence of the body which agrees in the shape of a model bodily shape with 
this difference, as people identify an object. 

[0031] an inside field constitutes human beings configuration, and since it is moreover 
a hot object, this result of an operation is the difference of the result of an operation 
in the case — if it is **, it can be estimated that it is human being. 
[0032] Moreover, if magnitude differs, and a model object stands in a row in the 
abbreviation vertical direction, and consists of double structure fields and changes, 
what the upper field of a model object shows can be used as a head, and what a 
downward field shows can be made into a soma. In these two fields, respectively, by 
the relation between an inside field (head), an outside field (background) and an inside 
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field (soma), and an outside field (background), if a difference is produced in a 
brightness value in each field, some which emit heat are there, and there is a 
configuration object which is moreover equivalent to the head and the body, namely, it 
can be judged that he is human being. 

[0033] And if the lower part field of the model object which stands in a row up and 
down is established in dimension size and 2 ****s of the double structure field are 
further carried out in the vertical direction, what the divided up field shows can be 
made into a drum section, and what a lower field shows can be used as the leg. Under 
besides, by the relation between an inside field (drum section), an outside field 
(background) and an inside field (leg), and an outside field (background), it can judge 
that a drum and a foot are there if a difference is produced in a brightness value, and 
the above in two fields serves as the same a model object which performs exact 
detection, without being dependent on people's appearance, if it is such a model 
object. 

[0034] If the field of the model object which magnitude differs and stands in a row in 
the abbreviation vertical direction on the other hand is one of those which stand in a 
row in the shape of three step, what the up field divided into three steps shows can be 
used as a head, what the CHUBU ENGINEERING CORPORATION field shows can be 
made into a drum section, and what a lower field shows can be used as the leg. It can 
judge that a drum and a foot are there if a difference is produced in a brightness value 
like the thing of the above-mentioned 2 division field in this Nakashita 2 ** field in the 
relation between an inside field (drum section), an outside field (background) and an 
inside field (leg), and an outside field (background), and it becomes the model object 
which performs exact detection, without being dependent on people appearance like 
the above, if it is such a model object. 

[0035] in addition — if it is what calculates the absolute value of the difference of the 
sum total of the brightness value of each pixel with which an operation means 
corresponds to the outside field of a model object, and the sum total of the brightness 
value of each pixel applicable to the inside field of a model object as mentioned above 
— this double structure — therefore, it is in the location where a model object laps 
with an object configuration only by the operation of easy addition and subtraction in 
the case — a ** difference (background) can produce. 

[0036] Moreover, though the mannequin etc. was heated and placed, for example when 
an object domain detection means catches change of the location of the hot object 
acquired with the infrared image input means and detected the inspection object 
domain, in order not to move, it does not become a candidate for detection, but by the 
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heating element which does not move similarly being disregarded, there is no futility 
and only human being can be detected more certainly. 

[0037] It responds to the magnitude of the inspection object domain of the hot object 
furthermore acquired with the infrared image input means, and if the dimension of a 
model object is expanded, or reduced and changed, human detection can be made to 
perform in more detail using the model of a child, an adult or a distant place, or near. 
[0038] In addition, if the image field obtained by carrying out a zoom in the direction of 
the maximum upper part field section of a model object (head) is made into a new 
inspection object domain and it is adapted in a model object with a still newer 
multiplet-structure field when it detects that an evaluation result is human being that 
by which the new multiplex model equivalent to people s head, the face section, etc. is 
adapted only for the limited maximum upper part field section circumference, and it is 
detected that he is already human being — in addition — and in the limited image field 
by which a zoom was carried out (with for example, model with multiplex fields, such 
as a difference of a face and hair) It can evaluate by performing the pixel operation by 
the brightness value like the above using the model object of only the face section. 
Therefore, when the target face is suitable in the direction of an image pick-up means 
only in the limited zoom field, without carrying out the retrieval search of all the input 
images, it becomes possible to catch the zoom image of the face section. 
[0039] Furthermore, to the timing which catches the above-mentioned ****, if the 
image pick-up image near the face section model object location is recorded serially, 
it becomes what obtains the image which specifies the person, and the image 
contributed not only to human detection but to person specification can be recorded. 
[0040] Moreover, the image processing system using the thermal imagery of such this 
invention can detect human being certainly at high speed, without being dependent on 
factors, such as an operating condition and people s appearance. 
[0041] Moreover, the image processing system which catches the face zoom image 
for specifying detected human being is realizable. 
[0042] 

[Embodiment of the Invention] The gestalt of operation of this invention is briefly 
explained with reference to drawing 1 - drawing 1 7 . 

[0043] The image processing system 1 using the thermal imagery of this invention It is 
image processing system 1a which detects human being 30 using the image (thermal 
imagery) caught with the infrared camera 2. It has CCD camera (image pick-up means) 
3 of optical black and white which can picturize the part or the same visible image 
(image of the light) 10 in the infrared camera (infrared image input means) 2 which 
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samples thermal imagery 12, and an abbreviation same field. An object domain 
detection means 21 to make binary thermal imagery 12 caught with the infrared 
camera (infrared image input means) 2, and to decide the magnitude of the inspection 
object domain 20 from the coordinate location of the hot object object 1 3 more than 
fixed **, The model object 23 which consisted of double structure-like ellipse fields 22, 
and modeled the configuration of an image object beforehand in simple, The 
above-mentioned model object 23 piles up regularly (or irregularly) into this inspection 
object domain 20 of the input student image (input image which has brightness 
gradation) 10 by CCD camera (image pick-up means) 3. An operation means 24 to 
perform a pixel operation from the brightness value of the pixel in the field which the 
model object 23 shows, and an evaluation means 25 to evaluate by whether the 
above-mentioned result of an operation reaches the value set up beforehand are 
provided, and human being 30 is detected. 

[0044] moreover, the dimension which is equivalent to an intersection and a head 31 
in that the model object 23 hits a man's 30 neck (K points) — smallness — the 
dimension equivalent to the 1st field and soma 32 — size — it consists of structures 
of the elliptical-ring-structure field 22 of a duplex so that magnitude may differ, and it 
may stand in a row mostly in the abbreviation vertical direction and it may gather at a 
top Norikazu point (K points) with consisting of the 2nd field. 

[0045] And the lower part field of the model object which stands in a row up and down 
is established in dimension size, 2 ****s of the double structure field (the 2nd field 32) 
are made still more equal by abbreviation with the vertical direction, and the soma 32 
(the 2nd field) is divided into drum section 32A (field of the 2nd A), and leg 32B (field 
of the 2nd B). In addition, even if it carries out a basis, it becomes the thing which 
stands in a row the model object field which magnitude differs and stands in a row in 
the abbreviation vertical direction in the shape of three step and which can be divided 
into a soma 32 (the 2nd field) and a foot 33 (the 3rd field) similarly. 
[0046] The operation means 24 is multiplying by it and asking for the weight value the 
absolute value of the difference ( |j*sigmaSj-I*sigmaSi| ) of the brightness value sum 
total ( J*sigma Sj) of the pixel applicable to the outside field Sj of the double structure 
field 22 which constitutes the model object 23, and the brightness value sum total 
(I*sigma Si) of the pixel applicable to the inside field Si of the model object 23 here. In 
addition, if it is in an example, I and J are set to proportionality constant =1 . 
[0047] Moreover, the object domain detection means 21 may catch change of the 
location of the hot object 13 acquired with the infrared camera (infrared image input 
means) 2, may detect the inspection object domain 20, responds to the magnitude and 
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the height information of the inspection object domain 20 on a hot object 1 3 which 
were further acquired with the infrared camera (infrared image input means) 2, and 
even if it makes the dimension of the model object 23 expand or reduce, it is not cared 
about. 

[0048] In addition, when it detects that an evaluation result is human being 30, the 
image field obtained by carrying out a zoom in the 1st field 31 direction of the model 
object 23 is made into 20 Ns of new inspection object domains. 23 Ns of new model 
objects of the multiplet structure (what divided the 1 st field section into the still finer 
field (thing equivalent to a face or hair) etc.) are fitted to the 1 st field section 31 . Face 
section 34 detection of human being 30 is easily performed by evaluating by 
performing the same operation as the above-mentioned human detection, and the 
image near the 23N location of model objects which hits the face section 34 further is 
recorded on the video tape (recording apparatus) with the date and the sampled data 
of time of day. 
[0049] 

[Example] The example of this invention is explained to a detail below, referring to a 
drawing. Drawing 1 - drawing 1 1 show the 1 st example of this invention. The image 
processing system 1 using the thermal imagery shown in drawing 1 is equipped with an 
infrared camera 2, CCD camera 3, and image processing system 1a. 
[0050] While the input student image 1 0 is inputted into this image processing system 
1a from the CCD camera (image pick-up means) shown by 3 of drawing, thermal 
imagery is inputted from the infrared camera (infrared image input means) shown by 2 
of drawing. And the object domain detection means 21 has determined the field to 
inspect from this thermal imagery. The operation using the brightness value of each 
pixel is performed by the operation means 24 for every field drawn from three persons 
of the field which the model object 23 established beforehand on the other hand, the 
input student image 10, and the object domain detection means 21 show, and the 
evaluation means 25 is performing evaluation processing of whether to be human 
being according to the result 

[0051] The case where CCD camera 3 samples now the input student image (input 
image which has brightness gradation) shown by 10 of drawing 2 is considered. Here, 
30 is human being and 40 is the lighting under lighting. Since outcrop and lighting 40 of 
human being 30 emit heat, when they make the image of an infrared camera 2 binary, 
they will obtain the thermal imagery shown by 1 2 of drawing 3 . 
[0052] in addition, the thing used for detection of the object domain which does not 
perform a direct image processing and is shown the account of the bottom from this 
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thermal imagery here although an infrared camera 2 tends to be influenced by ambient 
temperature and the environment and a setup of the threshold level of binary-izing for 
image analysis is originally difficult — it is — threshold level ****** — what is 
necessary is just to set it as low level That is, it is considering as the object of 
inspection of all hot objects. 

[0053] Then, the object domain detection means 21 has set two inspection object 
domains shown by 20 and 20 to the thermal imagery shown by 12 of drawing 4 from 30 
of drawing 3 , and the information on the thermal imagery 1 2 shown by 40. The field of 
20b shown by the dotted line of drawing is a field which considered that the data of 
30a were a head and set them up, and the field which the dotted-line field of 20c 
considered that the data of 30b were a hand, and was set up, and also the dotted-line 
field of 20a are fields which it considered that 30a was a hand, they considered that 
30b was a guide peg, and were set up, and have determined the 1 st inspection object 
domain 20 with the field group of these 20a, 20b, and 20c On the other hand, it 
considered that the 20d dotted-line field of drawing could not consider 40a which 
becomes area size other than a head, and has determined as a 2nd inspection object 
domain 20 with the field similarly shown by 20d. 

[0054] In addition, although factors (a distant place, the method of **, an adult, child), 
such as the model extension of field and contraction, were excluded and detection of 
this inspection object domain explained on account of explanation if the 
above-mentioned thermal imagery had it, originally it asks for the area of thermal 
imagery, and performs a model object also in consideration of expansion or 
contraction. 

[0055] Below, a model object is explained, referring to drawing 6 - drawing 8 . 23 
shown in drawing 6 shows a model object, and 23 is divided into two fields which stand 
in a row in the vertical direction shown by 31 and 32 of drawing. And each field is 
divided into the field of the double structures 31a and 31b, and the field of 32a and 32b. 
[0056] This model object 23 is what modeled human being's configuration, and models 
head 31 and soma 32 of the human being 30 who shows drawing 7 . 
[0057] the dimension which the model object 23 shown in drawing 8 shows the 
situation at the time of detecting human being 30, and is located in the maximum 
upper part — smallness — the field which the field shown by 31a of drawing among 
fields 31 shows a man's 30 head, and is shown by 31b shows the circumference 
background of a head. Moreover, the field which the field shown by 32a of drawing 
among the fields 32 where a lower part becomes dimension size shows a man's 30 
soma, and is shown by 32b shows the circumference background of a soma. 
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[0058] If it is in the field of 31 , each field of the model object 23 is the inside field area 
of 31a, and the outside of 31a respectively, and it is prepared here so that the inside 
field area of 31b may carry out abbreviation coincidence. If it is in the field of another 
side 32, it is the inside field area of 32a, and the outside of 32a respectively, and it is 
prepared so that the inside field area of 32b may carry out abbreviation coincidence. 
[0059] The model object 23 established beforehand as mentioned above is put on the 
inspection object domain shown by 20 of drawing 4 , and 20, and a pixel operation is 
performed by the operation means 24. 

[0060] The operation approach is explained referring to drawing 8 and drawing 9 here. 
In addition, although an input image originally has a noise in a background and only an 
object does not lose touch with a background, the image shown in drawing 9 is 
explained using the easy image pick-up image divided into the part with high 
brightness (black), and the part with thin brightness (white) on account of explanation, 
therefore — although the gradation of each pixel will originally turn into 1024 
gradation if a brightness value is a CCD camera with the gradation of 10Bit — here — 
the brightness value of one pixel — 1K= — it simplifies to 1024 (black) and 0 (white), 
and explains below. 

[0061] The sum total of the brightness value of each pixel in field 31a shown in 
drawing 8 is set to Si. Moreover, it is the outside of 31a and the sum total of the 
brightness value of each pixel in 31b is set to Sj. here — the area of Si, and the area 
of Sj — **** — equal (100 pixels of each) — ** — it thinks. 

[0062] as the addition result of a brightness value shows temporarily drawing 9 , it is 
referred to as Si=900K and Sj=200K in the soma field (1000 pixels of each) shown by 
Si=90K, Sj=0, and 32 of drawing in the head field shown by 31 of drawing. 
[0063] The operation means 24 is calculating the absolute value of the difference 
( F=|j*sigmaSj-I*sigmaSi|*Z ) of the brightness value sum total (J*sigma Sj) of the 
pixel applicable to the outside field Sj of the double structure field which constitutes 
the model object 23, and the brightness value sum total (I*sigma Si) of the pixel 
applicable to the inside field Si of the model object 23 here. 

[0064] In addition, if it is in an example, I and J are set to proportionality constant =1 
(the same area). Moreover, Z is a weight value which shows the priority of each field. 
Here, it is calculating by amending Z- 10 in a head field (100 pixels), and amending 
both surface ratio (pixel number ratio) as Z= 1 in a soma field (1 000 pixels). 
[0065] This result of an operation becomes F(31) *10=900K in the head field 31, and 
becomes F(32) *1=700K in the soma field 32, and both total F is set to 
F=900K+700K=1600K. 
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[0066] Performing such an operation, it dies in piles to the narrow field (inspection 
object domain) to which the model object 23 was restricted regularly, and is asking for 
the location of the model object with which the result of an operation F takes the 
biggest value. 

[0067] The inspection zones 20 and 20 shown in drawing 4 by performing the above 
operations acquire the biggest F value (result of an operation) in the model object 
location shown in drawing 5 . 

[0068] The evaluation means 25 compared reference-value R=1000K and the result of 
an operation which are set up beforehand, the thing of the model object location which 
shows F=1600K (>R) was judged to be human being, and the image in the direction of 
the lighting which performed the same operation is judged not to be human being from 
F=75K «R) here. 

[0069] Thus, it can be judged that it is the same as human being checks an object by 
the eye that Background Sj and the difference of Object Si are large, there is a thing 
equivalent to the head in the field of 31 since two, F(31) *10 and F(32) *1, show the 
value big [ both ] of 900K and 700K, and there is a thing equivalent to the body in the 
field of 32. 

[0070] In addition, if it is in the above-mentioned example, the multiplet-structure 
field of the model object 23 is prepared so that the field of the shape of each ellipse 
may gather at the point shown by K of drawing 6 , and the vertical field is carrying out 
abbreviation connection, moreover, the upper part — a dimension — smallness — it is 
2 ream field where two fields (31 32) where it has a field 31 and magnitude differs 
stand in a row. Furthermore, each of this field has structure of a duplex (the inside 
field Si and outside field Sj) respectively. (Ellipse 2 ream duplex structure 22) 
[0071] On the other hand, the model object 23 shown in drawing 10 is the model 
object 23 which is equipped with the 1st field 31 up and stands in a row up and down 
like the above. Therefore, the configuration of drawing 10 and drawing 1 1 has the 
place which is common in it of drawing 6 and drawing 9 , gives the same sign to an 
intersection in drawing 10 , and omits detailed explanation. 

[0072] The lower part field 32 is established in dimension size, 2 ****s of the double 
structure field (the 2nd field 32) are made still more equal by abbreviation with the 
vertical direction, and the model object 23 shown in drawing 10 here is divided into 
drum section 32A (field of the 2nd A), and leg 32B (field of the 2nd B) in the soma 32 
(the 2nd field). That is, it has 3 ream duplex structure 22 with three fields. 
[0073] In addition, when the sum total of Si shown in drawing 1 1 and the brightness 
value which becomes Sj is searched for, if each weight value =1 of each field (500 
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pixels) of the 2nd A (23A), and each field (500 pixels) of the 2nd B (32B) As shown in 
drawing 1 1 , the result of an operation of each field in the 1st field 31 by F(31) 
=Si(90K)-Sj(0) =90K*10 and 2nd field 32A F(32A) =(Si(490K)-Sj (180K)) *1=310K, It is 
set to F(32B) =(Si(390K)-Sj (30K)) *1=360K by 3rd field 32B, and it is total, and is set 
to F=1570K «R=1000K) t and it is estimated that he is human being. 
[0074] Next, the 2nd example of this invention is explained with reference to drawing 
12 - drawing 1 5 . 

[0075] The 2nd example arranges CCD camera 3 of the 1 st example in the stage in 
which a neck swing is possible, and it provides it so that the zoom image of a desired 
image location can be sampled, and a model object is boiled and changed into the thing 
of the double structure shown in drawing 1 3 in response to the evaluation result of the 
1st example of the above, and the description is in the point of performing the same 
evaluation as ****. That is, drawing 13 changes the upper field (model object of the 
maximum upper part) 31 into 23 Ns of new model objects from K necks which show 
drawing 6 and the model object 23 of drawing 10 to drawing 6 and drawing 1 0 . 
[0076] Therefore, since the configuration of others of the 2nd example is common in it 
of the 1 st example, in drawing 12 - drawing 1 5 , the same sign is given to an 
intersection, and detailed explanation is omitted. 

[0077] When 20 Ns of inspection object domains shown in drawing 12 detect that the 
evaluation result shown in the 1st example is human being 30, they are an image field 
obtained by carrying out a zoom in the 1st field 31 coordinate location of the model 
object 23. 

[0078] And the double structure field shown by 23 Ns of drawing 1 3 is used as a new 
model object. 31a of drawing is equivalent to a head, and 31b is a field equivalent to 
the background around a head. 

[0079] A pixel operation is performed while 23 Ns of this model object move in XY side 
which shows 20 Ns of inspection object domains shown in drawing 1 4 by the arrow 
head of drawing. 

[0080] 23N location of model objects shown in drawing 12 shows the coordinate 
location which is 23Ns of model objects with which biggest F was obtained from the 
result of an operation by the pixel operations Si and Sj. This location where detection 
of human being was already performed and biggest F was obtained turns into optimal 
location which catches a head 31. 

[0081] **** detection of human being 30 can be easily performed by evaluating by 
dividing 23 Ns of model objects into a still finer field (thing equivalent to a face or hair) 
etc., and on the other hand, performing the same operation as the above-mentioned 



17 



4 ♦ 



2003-6642 



head detection. 

[0082] As for 23 Ns of model objects shown in drawing 15 , the face and 34b of 34a of 
drawing are hair and a field where 34c shows the background of a head respectively. 
[0083] then , if it evaluate by calculate with 23 Ns of model objects by drawing 15 
which detect the face section show by 34 of drawing 12 , the detection timing can 
become what caught people face 34 , and can make an input zoom image record on a 
video tape ( store ) with the date and the sampled data of time of day . 
[0084] In addition, although the model object 23 was made elliptical in this example, 
you may be the multiplet-structure object of the rectangle which is shown in drawing 
17 and which stands in a row up and down. Moreover, the model object 23 may change 
in the three-step field connected by two places, as shown in drawing 16 and drawing 
17 . In addition, the model object 23 shown in drawing 16 and drawing 17 stands in a 
row in the shape of three step, and divides [ which was prepared like ] into a head 31 
(the 1st field), a soma 32 (the 2nd field), and a foot 33 (the 3rd field) the model object 
field which magnitude differs and stands in a row in the abbreviation vertical direction. 
[0085] Although it is what furthermore fixed model object 23 dimension on account of 
space in this example and being explained, it may respond to magnitude, or the height 
information or the amount of infrared radiation of the inspection object domain 20 of a 
hot object 13 obtained with the infrared camera 2, and the dimension of the model 
object 23 may be made to expand or reduce. Moreover, the object domain detection 
means 21 is detecting the inspection object domain 20 which catches change of the 
location of the hot objects 30 and 40 acquired with the infrared camera 2 shown in 
drawing 3 , and is shown in drawing 4 , and can also remove lighting 40 from a subject 
of examination beforehand. 

[0086] On the other hand, the model object of the **** detection shown in the 2nd 
example may be the multiplet structure which consists of fields which do not limit only 
to the configuration shown in the above-mentioned example, and the individual 
exception, such as opening, and an eye or a lug, left. That is, this invention is not 
limited to the above-mentioned example, and based on the meaning of this invention, 
various deformation is possible for it and it does not eliminate these from the range of 
this invention. 
[0087] 

[Effect of the Invention] According to this invention, while narrowing down an 
inspection object domain at high speed using thermal imagery, the image processing 
system which detects human being correctly can be offered, without being confused 
by an operating condition, people's appearance, etc. 
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[0088] Moreover, the image processing system which catches the face zoom image 
for specifying detected human being is realizable. 



[Translation done.] 
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2) }WgK±T*lftlC«^*K2^|iJ«tU 
(82©**) %Pg|53 2A (Jg2A©£!$) tKJgP3 
2B (g2B©fBM) kJC^iJLTV*. fcfc, At? 
tf»40l8±T»l^»8tfAf«Wt*3Sttfcl 
ftafefcUTtH«lC, &8P3 2 (£2 ©AMD fcggfl 
3 3 (Sg3©*«) i:C#iiJTt£fe©i:&3o 
[0 0 4 6] CCfi(iai?g2 4l4, t^/W* 2 3 «N 

»s-r* 2fi«Kifi«2 2o»«ffi«s j tRS-rsBiR 

©ffffiffi^tl- (J * Z S j ) *7 f /W*2 3«DF*3{ffilfS 

8 s i icWim-fzMmvw&m'Sm ( i * z s i ) £© 

M ( lJ*ZSj-I*ZSi| ) ©*6*fffl(cB# 

Jt«^R= 1 t L"tV3o 
[0 0 4 7] ^MWWB¥I92 lit. 
*7 (*W»H«A*¥«) 2T?»5ftfclM*l 3 ©ft 
■©S{fc%«6*T&«*fSlfi«2 O^lli^CSo 

W 2Tf#Sn;Tc&#l 3©fctt##tfI82 0©*#^ 
J ^>&^1f$8JC^Sl;T, *x/W*2 3©^i£*&Ai|!cW± 

[0 0 4 8] ftfe, PfiSl^«^Affl3 OTftSC 

Tt#£n*B#*8*$rfc&&$ft#i®82 0 N U 

sg i mm&z i ^mmm. as 1 s«»*MKjnfrft« 
« »*tcs/c^?>©) a^t^fct©) ©frrc^ 

t-r;l/»2 3N^JiJS?-^T. ±fBAW^m^©8il* 

**L*Mli**C«:-5Ci:TfSSfe:Affl3 0©«»3 4 
fflliS*Cftb\ Mtc8Igi53 4 tSfc5*r;l/«:2 3 N 

&m>&®<Dmme7*7—7 G&mw) tarn* 
*y?v yrLitmHDT-fttmcmmLT^&o 

[0 0 4 9] 

fttf 6WHKCKIIWS. 01-011 tt*%W©^ 1 H 

^MaSBltt, jS^I«AX7 2, CCD*^53, B 
^ffla^Bl a?r«B^TV>S 0 
[0 0 5 0] CCOBftiaa^B l a {C(i0<D3 t^-t c 
CD^7 (ttfl^S) A»6A*ftB»l O^AjJ^tl 
5i:»tc. H©2T*-r*W«*^5 Ot^ttBfltAA 
¥S) *^^B^A7J?nTV^„ *LT, CtD^B 

«*»6«*®««iffi¥a2 1 »«arr«iiw«8beuT 

V5. -^ : ?i6K^5.nT^?,^'7 :; ;l/»2 3i:A^^B 

m i o t^ffl^m#iS2 1 ©3s-r«8©3#*>5# 
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COO 5 1] 4CCDA^7 3#02©1 0T'*-fA73 
£B{£ (Wffl«H*#rSA*lHfiO fc^X/U^b 
fclf^lCO^T^So CCT% 3 0tiABgT'feD, 4 

o it£tf*<D?m-?&2>o Am 3 o omta^tmrn 4 0 

■f£fc03©l 2T'*-r^B® ; S:t#5Cli:^ ; S: ; So 

co o 5 2] &te##, 2izmmi&&*M 
miz.ttzn%<. a^etfofci6<0 2fli{boxix>y^ 

a K t"W©8£«i$i U\tf , C C T't± C ©&B 
t.ISliiKfei: a 9 <£>©T*fi& < , TB^-r 

CO 0 5 3] ^CT*, 03 ©3 0, 4 0 T*3Vf g*B<£ 1 
2 afl^5tt&®$$m¥gl 2 1 ti, 14©12T'S 

■r t&s^ 20,20 T*^-r 2 oo^tt^^a^^s^ 

LTVSo BO^DBTaVr 2 0 b<D««fi3 OaCf- 

0,20c ©J&&® 
«»3 0b©7*-**#fcJi&l/CRj£LfcflWL Mfc 

2 0 a ©j&fc£!®J£{i 3 0 a 3 0b*fifcafttT 

RSLfctWefcO, cne.20a, 2 0b, 20c© 

5 0 -£0© 2 0 d ©j&£®#«ffi«*£5 4 0a« 
flSCWlctt#X.&ntt^l:AttU < 2 0 d ^"T 

CO 0 5 4] &fc\ C©««*fr*««©tttiitt» ±E» 
H^KfeoT{ii)iW©i5^-±, ■tx;l/^©ffiA J f > ^'h* 
£©SH G§£, *A, ?«) 

COO 5 5] H6~H8*#8Rbft^e.*7*A' 
■ftlco^TlKfB'f 0 6 ic^-T 2 3 ti*x/Vft^1~ 
fc©T% 2 3ti0©3 1 fc 3 2 T^±T5?["3taS:S 

2 0©^CWe>nr^5, *-LT5flWt«42M|j6 

3 1a, 3 1 b©fU5?fc, 3 2 a, 3 2b©fli*J:t» 

CO 0 5 6] c©*fVMfc2 3tiAP^©»tt^T r ;Wt 
Lfct>©T\ H7fcjjVrAIH3 0©aSSB3 1 £#353 2 

C 0 0 5 7 ] 0 8 K^f * 2 3 ti AH 3 0 «ttlU 

5 31$ 3 1©?^, 0©3 1 aT?*-f®##A3 0©S 

awtssu 3 1 bx-7j<tmm^m3<Dmmnm^7r^r 

*fcT£©>fifcfca:Sffi«3 2©5-5, 0©3 2 
a Ti3Vr««tf A 3 0 ©ftgP£*U 3 2b T^f «« 
A^gP©^2**%^LTVSo 
CO 0 5 8] CCT'tf)W2 3<»&ffi$it®m£ 3 1 



©Si$tCfcoTti, £4 3 1 a©rtffl9®*Sffi«i:3 1 a 

©^{fflT'feoT3 1 b©rt«««ffi«fc*w&--a-r*«i: 

5^e>nTV^5o flfi^3 2©««fcfcoTtt* £4 3 
2 a©rtflHB«®Hi:3 2 a<Wfl|-pfeoT3 2 b©ft 

CO 0 5 9] W±©<fc?tc^£Stt£nfc*T;W*2 3 
ti, 0 4 © 2 o , 2 0 TaVrMBMHIMeWa&ft 

CO 0 6 0] £CT*08, SO^SSL&tf^©^ 
10 £?££Sil!B-f So ^te, #*A*lB§!tifffik:/-i'Xtf 

tmm<Dm^®ft (fife) t^mcm^mmmm 

rnvTWA*** LfctfoT**»«ffiti, 1 0B i t 

©pgfB£&oc c D*^7T*fenff^si*©P§ia« i o 

2 4 PiU £ a S *\ Cuflil o©BSR©»g«I% 1 K 
= 1 0 2 4 (H) tO (fi) htffiBSfkLTJ-XT^-r 

CO 0 6 1] 08tC^-Tffii£3 1 art©£HJR©MMt 
20 ©£it£S i i:-T?.o £7c3 1 a©MiJT'fcoT3 1 b 
rt©ftH*©Btttt©^tt*S j £*&o CCT'S i© 
ffi«£ S j ©Bi«S«(^L^ (£4 l 0 0B*) t% 

CO 0 6 2] Efc»M©iniJWS*#H9fc5^rJ:3 
{C, 0© 3 1 -e^®SKS«Tf S i = 9 0 K, S j = 
0, $fcH©3 2TgVr<*8HW* (** 1 0 0 0B«) 
T*Si=9 0 0K, Sj=2 0 0Kfc-TSo 

CO 0 6 3] ZZ"tfS&&WL2 4(i, *f)«2 3^1 

30 mm&st ( j * z s j ) t, *x;w*2 3©rtOH$tts 

i tRS* *HJR©WflMlteW' ( I * Z S i ) toa 

( F=|j*zsj-i*zsii*z ) ©n&ttffi 
co o 6 4 ] ateffeWJicfeo-ni i , j ttjtt«£S= 

1 (|S|-ffi«) fcLWS. SfcZ«#««©^5-f* 
Ur-<%S , ra* L <l"CfeSo ClCT'Ji, SgPSiS (B* 

a i o o) t-z = i o, warns, (mmm 1000) t* 

Z= 1 tLT, B«©ffi«i:b (B»ahb) £*HELT}£ 

40 CO 0 6 5] C<Dffi.M&mt, 1T*F (3 

1) * 1 0 = 90 OK, f*8MMl3 2T?F (3 2) * 1 
= 7 OOKfcaO, B#©h-^^F», F = 900K 
+700K=1 600KtaSo 
CO 0 6 6] C© < fc3&»»**L*a t &» ; 6f ; ;V{*2 
3^tSM'JWlcK5.tifc»v« (^«W*» ^fita 

Co 0 6 7] JX±©*^a^W^)SS-rci:T*, 04 tc^ 
2 0, 2 0 ti, 05 tc^-r^-r;U»<fiHT» 
so feA€&Ffi ^ff^o 



#Pwl2 0 0 3-6 6 4 2 



11 

[0 0 6 8] CCT?ffMB¥»2 5«\ *»Rj£SnT^ 
5S*?MIR=1 0O0KfcWM8*fc*ttttl/Tx F = 

1 6 0 OK OR) ^-r^-r^feB^feO^AfflT 

= 7 5K «R) iPBABTSH/^WiLTl^. 
[0 0 6 9] *£S j fcflfcS lOilW* 

t v 3 c £ «, Affltf i x-vazmmt % <r> t mmx- 

fct>, F (31) *10fcF (32) *l£»2O#90 

0 K t 7 0 0 K t^^mcizt^m^Tjkt C tfrb 3 1 

[0 0 7 0] &43, ±feH»JtcfeoT«, tf;W2 

3 <D£««§i»S(i0 6 © k -eavr&-?£*Rtt<o«« 

. &3 20cDffiifS (3 1, 3 2) 2»®«T-fe 

«ws j) ©OBSkaoT^So («n2»2««K62 

2) 

[007 1] -7j, 0 1 0fC^f^er;l/»2 3«, ±75" 
f;l/ft2 3T*$5» LfctfoT, 01 ORtf0 1 lOf 

mm6Rifm9<D^tit^mt^tc^hK>. mi 

[0 0 7 2] CC-eiai OlC^f *x;W*2 3(i, TTb" 
UW3 2«hJ-ifefcfcW*6*U ?0 2»KMH(E (SB 2 

©ii^3 2) tfmictTJsfticmmmczftmzti. w 

353 2 (SB2<D®8) £Kg|53 2A (SB2 A<Dg}«) 
P353 2 B (£2B®i&tt) fcK$HWSnTV5o 
*)%3O0lW(*feO3l2lllH!2 2kftoT^4, 

[0 0 7 3] ftfe, 01 1 fcgVTS i , S j &-5jSgffi 
<0£tW*»&nfc«^ IB 2 A (2 3 A) <7>&fl« 

(5 0 0BJR) fttf»2 B (3 2 B) ©&Si« (5 0 0 

h*) cD^n ; en<DS*ffl= ittzt. ^mmnmw 
tuna, mi ncifit&ote, mi<Dffit%3 it-f (3 

l)=Si (90K)-Sj (0) =90K* 1 0, IB 

2 0SiS3 2AfF (3 2 A) = (S i (4 90K) - 
S j (1 8 OK) ) * 1=3 1 OK, SB3<D®«3 2B 
TF (3 2B) = (S 1 (3 9 OK) -S j (3 0 

K) ) * 1 =3 6 0 K fc&D, h-^)lXF = 15 7 0 

k «r=ioook) b%.K>A.fflT'%>z>tmm-znz> 

[0 0 7 4] ^t^MiOJII 2 «DHBBMV«H 1 2-0 

1 5*4NBlTKBi?S. 

[0 0 7 5] »2llM«ttmiSiMH©CCD**7 3 

«HS»)Br«l4X^-s?tE»LT, RirSOBisteB© 

L/T, ±EW 1 IHt«W)IT«S**5»J-T, *r/W** 
01 3fc^r2WI56©fe0fclCg*.T* ±3ra«©ff 
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ff£&c&5j£UctMWSS. -rafe^Bl 3ti, 0 
6, 01 OO^-rrt^ 3S\ 06, 0 1 0 tcjjrrtSP 
k&£>)±J5<d («±£<d*x;W*0 ffl«3 i*«rfc* 
*r;W*2 3 NfC^gLfcfccDT'&So 
[0 0 7 6] LfctfoT, »2|&M0l©*©tefl!>«j£tt 

sinaswo^nfcjeiUT^s©^ 01 2-01 5 

fc*V^T«fflat»K|B|-^*(*bSMBl!S:SiW*««-r 

[0 0 7 7] 01 2fc^tME*»ilMl2 0N«\ fgl 
10 JSSSW*^ffffl»*ffAIIIJ 3 0 T'&% C £ Z&tii Lfz 

m, 2 3 com 1 ffij* 3 1 mm&m^x-i* lx 

[0 0 7 8] ^LT, 0 1 302 3NT?^T2Mfiii® 
Sfcfrfcfc^T'Mti: LtVSo 0O3 1 ati^gWcffl 

at, 3 1 btt^jaa©«sfc«3-rss«rea&*. 

[0 0 7 9] Z.V&z s rM&2. 3N(i, 014tC^-r^$ 

[0 0 8 0] 0 1 2 fc^-f €-r;Wfc2 3 N{4tt(i, Bsg 
20 ft#S i, S j KJiSiMMSJI&fr&ftfc** ftFsWIS 
nfctx;W2 3N<D^&B^-Tt>©-pfe5o 

SISP3 l£«S>*£«i§S{4Bi:&So 
[008 1] -7j, *7*;W*2 3 N*HKHB^ft«« 

«©8W**ura*:bc*3cfcTS»fcAIH3 oo 

[008 2] 01 5t^t ; ef;H(:2 3Nli, 0<934 
a tiMffi, 3 4 bliS, 3 4c ttaSKDftR*****- 

30 mmx&Zo 

[0 0 8 3] tCT, 01 203 4T*"raia5*tlWj"r 
501 5l£J:St7**ft2 3NT*^*LTffffi^43<:^: 
? S><OT-fcnff, ^cD^W^^S^ytiA^MfflS 4* 

[0 0 8 4] *HSSW|{C*5V^T(±*-r;l/^2 3?: 

ffiP3Jg«i:L^, 01 7t^r±Tfcjlft«e*JB© 

40 tt, 01 6, 01 7£;jcr<fc-5£, 2*BlTT'aig-r§3 
SflW*TJ«*feOT*oT«>J:^. ftfe, 016, 01 
7tc^-r ; ef f ;l/ft2 3(i, *t£#S&»)BS±T£lSKv 

t% ®a5 3i (^i<o®^) tfci®32 (.m2<Dmm 

t£SP3 3 (^3tD®«) i:(C»giJLfct^T'fe5o 

[0085] zzicxmi&micts^ximmv)®^* 
tjv&z z^&ttm%.Ltc$><DxmwLrct>\ m^rn* 

* 7 2 Ttf 6 ftfcmfc 1 3 2 0 O A * S 
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«&iB¥S 2 1 fi, 03 (C^-T*^* ^7 2T't|f.tl 

[0086] -a. m2nffimic7fi?m®®m : e7 : )i 

[0087] 
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[0S<Dfi»£M 20 
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[02] A^^ia^^-riiiH^Bo 
[03] ^(Dmmm^tmmm a 
[04] ?©&«##tfi$£^fftt:0o 
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[06] *f f ;i/^^-rMa0o 
[0 7] $£g*rst^^m» 
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[09] ^sss^&^-fifci^o 

[010] ^ CDffcO^rfVl'ft^-rillfflo 30 
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[011] *<DmW-l5i£*?jit®t1tM* 
[012] *5§B^m2*fiSfiiiJ^-rtt3;0o 
[013] ^gP^^-r*x;l/^HS0o 

[014] ; t<Dm»j5&*7fitmtMo 
[015] agp^^^-r*'r;v^iiS0o 
[016] z<Dm<D^7)m<Dmis.m*K-?M£Mo 

[017] ^Offi^^-r/l/fr^fcW^^-rftl^o 
1 a B«!5aagH 
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1 2 *&H<i 

2 0 &$*ffiiSii 

2 1 
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2 3 tf;i* 
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